Abstract. Results from new BV RI photometric observations of the pre-MS stars V521 Cyg and FHO 27 collected during the period from February 2015 to July 2019 are presented. These stars are embedded in the LDN 935, dubbed "The Gulf of Mexico" in the active star-forming complex NGC 7000/IC 5070. Previous studies revealed them as variables with large amplitude brightness variations. Our new observations show that the stars continue to exhibit strong photometric variability and fading events in the brightness. On the basis of the new data received and the data available in the literature, we were able to specify the periodicity in the brightness variations of V521 Cyg. In the case of FHO 27, we found a significant peak in its periodogram corresponding to 893 days period.
Introduction
During the pre-main sequence (PMS) phase of evolution, both classes of PMS stars − low-mass (M ≤ 2M ⊙ ) T Tauri stars and the more massive (2M ⊙ ≤ M ≤ 8M ⊙ ) Herbig Ae/Be stars show various types of photometric variability (see Hillenbrand et al. 1992; Herbst et al. 1994; Petrov 2003; Reipurth & Aspin 2010; Audard et al. 2014; Cody et al. 2014) . In some young stars, large amplitude decrease events in their brightness (about 2.8 mag in the V band) are observed. Stars with such photometric behavior are called UXors named after their prototype UX Orionis (Herbst et al. 1994 ). The observed brightness declines usually last from a few days up to some months. The widespread explanation for the large-amplitude UXors minima involves the obscuration of the central star by the circumstellar disk or from clouds and objects with different sizes and structure; and the variations in the density of dust clumps orbiting at the vicinity of the star. Detailed studies of the variability of UXors were made by Voshchinnikov (1989) , Grinin et al. (1991) , Natta & Whitney (2000) , Dullemond et al. (2003) , etc. Herbst & Shevchenko (1999) proposed the unsteady accretion as an alternative mechanism for the variability of UXors. In the deepest minima, the color indices of UXors often become bluer. This phenomenon is known as "blueing effect" or "color reverse" (see Bibo & Thé 1990) .
The stars from our study V521 Cyg and FHO 27 are embedded in the dense molecular cloud LDN 935 (Lynds 1962) , dubbed "The Gulf of Mexico". The Gulf of Mexico is located in the active star-forming complex NGC 7000/IC 5070 and contains many young stellar objects as emission line stars, flare stars, T Tauri variables, and Herbig Ae/Be stars. Results from recent studies of objects in the complex NGC 7000/IC 5070 have been published in Armond et al. (2011) , Findeisen et al. (2013) , Bally et al. (2014 ), Poljančić Beljan et al. (2014 , Ibryamov et al. (2015a) , Semkov et al. (2017) , Giannini et al. (2018) , Ibryamov et al. (2018a) , Ibryamov et al. (2018b) , Froebrich et al. (2018) , Bhardwaj et al. (2019) , etc.
Our goals in the current study include: performing BV RI optical observations of V521 Cyg and FHO 27; reducing the obtained new data; building the long-term light curves of the objects by using the new data and the ones available in the literature; discussing the photometric behavior of the objects and the causes of their variability; and searching periodicity in the brightness variations of the objects.
Section 2 in the present paper gives information about the process of performing photometric observations and data reduction. Section 3 describes the obtained results and their interpretation. Conclusion remarks are provided in Section 4.
Observations
The BV RI observations of V521 Cyg were performed in the period November 2015−July 2019, while the observations of FHO 27 cover the period February 2015−July 2019. The observations were obtained with the 2-m RitcheyChrétien-Coudé (RCC) and the 50/70-cm Schmidt telescopes of the Rozhen National Astronomical Observatory (Bulgaria). Three different types of CCD cameras were used to perform of the observations − VersArray 1300B (1340 × 1300 pixels, 20 × 20 µm pixel −1 size and 0.26 ′′ pixel −1 ) and Andor iKon-L (2048 × 2048 pixels, 13.5 × 13.5 µm pixel −1 size and 0.17 ′′ pixel −1 ) on the 2-m RCC telescope, and FLI PL16803 (4096 × 4096 pixels, 9 × 9 µm pixel −1 size and 1.08 ′′ pixel −1 ) on the 50/70-cm Schmidt telescope.
All frames were taken through a standard Johnson-Cousins set of filters. Several frames in each filter were obtained each observational night to estimate the brightness of the objects. Views of the observed field by different optical instruments used are plotted in Fig. 1 . Twilight flat fields in each filter were obtained every clear evening. All frames obtained with the VersArray 1300B and Andor iKon-L cameras are bias frame subtracted and flat field corrected. CCD frames obtained with the FLI PL16803 camera are dark frame subtracted and flat field corrected.
The photometric data were reduced using an idl based daophot subroutine. All data were analyzed using the same aperture, which was chosen to have a 4 ′′ radius, while the background annulus was taken from 9 ′′ to 14 ′′ . As a reference sequence, we used the BV RI comparisons reported in Semkov et al. (2010) . The typical value of errors in the reported magnitudes is 0.01−0.02 mag for the I and R bands data, and 0.01−0.03 mag for the V and B bands data.
Results and discussion

V521 Cyg
Variability of V521 Cyg was discovered by Hoffmeister (1949) . The star was included in the list of emission-Hα stars in the region of NGC 7000 and IC A frame from the 50/70-cm Schmidt telescope equipped with FLI PL16803 camera (36.90 ′ × 36.90 ′ by using subframe). For better visualization, the frame from the Schmidt telescope was cropped. The objects from our study and the standard stars from Semkov et al. (2010) are marked. 5070 (Herbig 1958) . Several optical photometric studies were dedicated to V521 Cyg (Filin 1974; Erastova & Tsvetkov 1978; Mitskevich & Pavlenko 2001) . They described the star's photometric behavior during different time periods. Grankin et al. (2007) analyzed the photometric data of the star collected in the period June 1986−September 2003 within the framework of the ROTORprogram at the Maidanak Observatory in Uzbekistan. The authors reported that the object exhibits unusual color behavior with a blue turnaround at minimum brightness. This color behavior likely points to variable circumstellar extinction (Grankin et al. 2007 ).
The results from our BV RI observations of V521 Cyg have summarized in Tab. 1 3 ). The columns contain Date (dd.mm.yyyy format) and Julian date of the observations, the measured magnitudes of the star, the telescope and CCD camera used. The received new photometric data of the star and the data from Grankin et al. (2007) , Poljančić Beljan et al. (2014) , Ibryamov et al. (2015b) and Ibryamov & Semkov (2016) are presented in Fig. 2 . In Grankin et al. (2007) the magnitudes of V521 Cyg were provided in the Johnson system. We used the transformation described in Fernie (1983) to get the values in the R band in the Cousins system.
It can be seen from Fig. 2 that from 1986 to mid-2019 there is no change in the magnitude of the star during maximal brightness, and its photometric behavior is characterized by multiple-fading events. During the period November 46500 48000 49500 51000 52500 54000 55500 57000 58500 (24...) 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 Using all of our observations we constructed three color−magnitude diagrams of V521 Cyg which are displayed in Fig. 3 . It can be seen that the star becomes redder when fainter. The star becomes redder when its light is being obscured by dust clumps with respect to the line of sight. In the color indices, there is no blue turning at minimum brightness. Probably, the obscuration does not rise sufficiently for the scattered light to become considerable enough for registration of color reverse.
On the basis of the received new photometric data and the data published in Grankin et al. (2007) , Poljančić Beljan et al. (2014) , Ibryamov et al. (2015b) , and Ibryamov & Semkov (2016) , we specified the periodicity in the brightness variations of V521 Cyg. In the work of Poljančić Beljan et al. (2014) a period of 503 days was detected. Our time-series analysis for a periodicity search was conducted with the software package period04 (Lenz & Breger 2005) . The obtained periodogram of the star using the data in the V band is shown in Fig. 4 (left). We detected a significant peak corresponding to 594 days period. The V band phased light curve of V521 Cyg according to this period is plotted in Fig. 4 (right) . There are several possible reasons for the periodicity of the star − obscuration by a cloud of gas and dust orbiting at the vicinity of the star, obscuration from a second component or planetesimals, and the precession of the circumstellar disk. 
FHO 27
FHO 27 was included in the list of young stellar object candidates in the work of Guieu et al. (2009) . In the work of Findeisen et al. (2013) the R band light curve of the star for the period 2009−2012 was presented. The authors reported that FHO 27 exhibiting multiple fading events. The results from our BV RI observations of FHO 27 have summarized in Tab. 2 4 ). The columns have the same content as in Tab. 1. The photometric limit of our data obtained with the 50/70-cm Schmidt telescope is about 19.5 mag. Therefore, the lowest states of the star in the V and B bands below this limit are not registered. The received new photometric data of FHO 27 and the data from Ibryamov et al. (2015a) are presented in Fig. 5 .
It can be seen from Fig. 5 that during the period February 2015−July 2019 several fading events in the light curves of FHO 27 were registered. The deepest of them were observed at the beginning of 2015 and in October 2017. After 2012 there is a slight decrease in the registered maximum levels of the star's brightness. The possible reason for this phenomenon is a decrease in the accretion rate or increased circumstellar extinction. The measured color indices versus the stellar V magnitude of FHO 27 are plotted in Fig. 6 . It can be seen that initially, the star becomes redder when fainter. Such color variations are typical for PMS stars, whose variability is produced by obscuration by the circumstellar material. The figure shows evidence for a blueing effect during the minima in the star's brightness. This trend is the best seen in the B − V index. In this case, the ratio of scattered light to direct light increases and the star's color turns bluer. An important result of our study of FHO 27 is the discovery of periodicity in its variability. The period is available using the photometric data collected after January 2012. The obtained periodogram of the star using the data in the R band is shown in Fig. 7 (left) . A significant peak corresponding to 893 days was registered. The R band phased light curve of the star according to the discovered period is plotted in Fig. 7 (right) . The possible reasons for the periodicity in the brightness variations of FHO 27 are the same as in V521 Cyg.
Concluding remarks
We presented and discussed the BV RI observations of the young stellar objects V521 Cyg and FHO 27 obtained in the period 2015−2019. They show that the stars exhibit strong optical variability and deep fading events in the brightness. Using the new data and the ones available in the literature, we built the longterm BV RI light curves of the stars. We specified 594 days periodicity in the photometric behavior of V521 Cyg, and we found an 893 days periodicity in the brightness variations of FHO 27. We plan to continue our four-color observational monitoring of the field of LDN 935 during the next years.
